Dynamics of DNA repair suggested by the subcellular localization of Brca1 and Brca2 proteins.
The localization of proteins to specific subcellular compartments often reveals clues regarding their biological functions. Although significant progress has been made towards understanding how damaged DNA is repaired, experiments to date have primarily focused on signal transduction pathways that activate DNA repair protein complexes and on how these complexes are assembled. Current evidence suggests that certain DNA repair processes are spatially organized such that aberrant DNA structures can be brought into proximity with DNA repair proteins at fixed sites. Since biochemical evidence suggests that the tumor suppressor proteins, Brca1 and Brca2, may mediate the assembly of protein complexes involved in the repair of damaged DNA, we have performed subcellular fractionation experiments to determine the subnuclear localization of these proteins. The majority of Brca1 and Brca2 proteins were found to interact tightly with the nuclear matrix. Furthermore, within the limits of detection, localization of Brca1 and Brca2 to the nuclear matrix was not altered following treatment of cells with DNA damaging agents that activate homology-mediated double-stranded DNA break and transcription-coupled repair pathways. Our findings suggest that Brca1 and Brca2 may perform their DNA repair-related functions from positions that are anchored to the nuclear matrix. These data are consistent with proposed models that suggest that components of specific repair complexes residing on the nuclear matrix function to recruit damaged DNA.